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CLAIMS

1. A method of manufacture of an object from a fibre and or fabric reinforced
composite material comprising at least a first layer of a proof coating, a first or
composite matrix, and one or more fibre and or fabric reinforcement materials,

characterised in that the manufacture steps comprise

a) forming a first layer of the proof coating, and

b} laying up a mixture of the fibre and or fabric reinforcement material and the

composite matrix form a composite element,

in which

(i) step {a) is performed first with the first layer of the proof coating being applied to
a mould or support, followed by step (b) with layup being performed on a surface of

the first layer of the proof coating of step (a); or

(i) step (b} is performed first with layup being performed on a mould or support,
followed by step (a) with the first layer of the proof coating being applied to at least

one surface of the composite element of step (b)

characterised in that the proof coating is comprised of a second matrix having

dispersed therein 2D nanomaterial platelets.

2. A method according to claim 1 in which the 2D nanomaterial platelets of the
proof coating comprise one or a mixture of graphene nanoplates and graphite
flakes in which the graphite flakes have one nanoscale dimension and 35 or less

layers of atoms.

3. A method according to claim 1 or 2 in which the 2D nanomaterial platelets
comprise one or a mixture of graphene (C) nanoplates, graphene oxide
nanoplates, reduced graphene oxide nanoplates, graphite flakes in which the

graphite flakes have one nanoscale dimension and 35 or less layers, hexagonal
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boron nitride (hBN) nanoplates, molybdenum disulphide (MoS2) nanoplates,
tungsten diselenide {WSe2) nanoplates, silicene (Si) nanoplates, germanene (Ge)
nanoplates, graphyne (C) nanoplates, borophene (B) nanoplates, phosphorene (P)
nanoplates, multi-layered graphene (C) nanoplates, multi-ayered graphene oxide
nanoplates, multi-layered reduced graphene oxide nanoplates, multi-layered
hexagonal boron nitride (hBN) nanoplates, multi-layered molybdenum disulphide
(MoS2) nanoplates, multi-layered tungsten diselenide (WSe2) nanoplates, multi-
layered silicene (Si) nanoplates, multi-layered germanene'(Ge) nanoplates, multi-
layered graphyne (C} nanoplates, multi-layered borophene (B) nanoplates, multi-
layered phosphorene (P) nanoplates , or a 2D in-plane or vertical heterostructure of

two or more of the aforesaid materials.

4. A method according fo any of claims T to 3 in which the manufacture steps

further comprise
c) forming a layer of a gelcoat
in which

(iii} step {c) is performed first with the gelcoat being applied to a mould or support,
followed by step (a) with the proof coating being formed on a surface of the
gelcoat, followed by step (b) with layup being performed on a free surface of the

proof coating; or

(iv) step [b) is performed first with layup being performed on a mould or support,
followed by step (a) with the first layer of the proof coating being applied to at least
one surface of the composite element of step (b), followed by step (c) with the

gelcoat being applied to a free surface of the proof coating.

5. A method of manufacture according to any of claims 1 1o 4 in which the

manufacture steps further comprise forming at least two proof coating layers.
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6. A method of manufacture according to claim 5 in which the manufacture steps
further comprise at least two proof coating layers overlie different surfaces of the

composite element.

7. A method of manufacture according to claim 5 or 6 in which the manufacture
steps further comprise overlaying at least one proof coating layer with a further

proof coating layer.

8. A method of manufacture according to any of claims 1 to 7 in which the layer of

proof coating is created by brushing, spraying or printing.

7. A method of manufacture according to any of claims 1 fo 8 in which the proof
coating layer has a dried thickness in the range of 5 um to 100 um, 5 um to 50 Jm, 10
pm to 30 um, 25 um to 100 um or 40 um to 60 um, 25 um to 100 um, of 40 pm to 60

pm.

10. A method of manufacture according to any of claims 1 to 9 in which the proof

coating is comprised of 0.1 wit% to 0.5 wit% of 2D nanomaterial plq’relets.

1. A method of manufacture according to any of claims 1 to 10 in which the
composite matrix is comprised of one or more thermoset matrices, an unsaturated
polyester resin, an orthophthalic polysster resin, a terephthalic polyester resin, an
Isophthalic polyester resin, a dicyclopentadiene polyester resin, a chlorendic
polyester resin, a vinyl ester resin, an epoxy resin, a cyanate ester, a bismaleimide, a
urethane acrylate, a phenolic, a furan or poly|(furfuralalcohol), a polyimide, a

benzoxazine and mixtures and combinations thereof.

12. A method of manufacture according to any of claims 1 to 11 in which the
second matrix is comprised of one or more of crosslinkable resins, epoxy resin, a
polyester resin, a vinyl ester resin, acrylics, aminoplasts, urethanes, carbamates,
alkyds, silicones, polyureas, silicates, polydimethyl siloxanes, vinyl esters, unsaturated
polyesters , an orthophthalic polyester resin, a terephthalic polyester resin, an

Isophthalic polyester resin, a dicyclopentadiene polyester resin, a chlorendic
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polyester resin, phenaolics, furans or poly(furfurylalcohols), polyimides, bezoxazines

and non-crosslinkable resins.

13. A method of manufacture according to any of claims 1 to 12 in which the proof

coaling further comprises a hardener,

14, An object at least partially constructed from a fibre and or fabric reinforced
composite material characterised in that the object is comprised at least a first proof
coating layer, a first or composite matrix, and one or more fibre and or fabric
reinforcement materials in which fibre and or fabric reinforcement material and the
composite matrix form a composite element, and the proof coating is comprised of

a second matrix having dispersed therein 2D nanomaterial platelets.

15. An object according to claim 14 in which the 2D nanomaterial platelets of the
proof coating comprise one or a mixfure of graphene nanoplates and graphite
flakes in which the graphite flakes have one nanoscale dimension and 35 or less

layers of atoms.

16. An object according to claim 14 or 15 in which the 2D nanomaterial platelets
comprise one or a mixture of graphene (C) nanoplates, graphene oxide
nanoplates, reduced graphene oxide nanoplates, graphite flakes in which the
graphite flakes have one nanoscale dimension and 35 or less layers, hexagonal
boron nifride (hBN) nanoplates, molybdenum disulphide (MoS2) nanoplates,
tungsten diselenide {WSez) nanoplates, silicene (Si} nanoplates, germanene {Ge)
nanoplates, graphyne {C) nanoplates, borophene (B) nanoplates, phosphorene [P)
nanoplates, multi-layered graphene (C) nanoplates, multi-layered graphene oxide
nanoplates, multi-layered reduced graphene oxide nanoplates, multi-layered
hexagonal boron nifride (hBN} nanoplates, multi-layered molybdenum disulphide
(MoS2) nanoplates, multi-layered fungsten diselenide (WSe2) nanoplates, multi-
layered silicene (Si) nanoplates, multi-layered germanene {Ge) nanoplates, multi-
layered graphyne {C) nanoplates, multi-layered borophene (B) nanoplates, multi-
layered phosphorene (P} nanoplates, or a 2D in-plane or vertical heterostructure of

two or more of the aforesaid materials.
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17. An object according to any of claims 14 to 16 in which the object further
comprises a layer of a gelcoat and in which a proof coating layer is between the

gelcoat layer and the composite element.

18. An object according to any of claims 14 to 17 in which the object comprises at

least two proof coating layers.

19. An object according to claim 18 in which at least two proof coating layers

overlie different surfaces of the compaosite element.

20. An object according to claim 18 or 19 in which at least one proof coating layer is

overlaid with a further proof coating layer.

21. An object according to any of claims 14 to 20 in which the proof coating layer
has a dried thickness in the range of 5 um to 100 um, 5 um to 50 um, 10 um to 30 um,
25 um to 100 pm or 40 pm to 60 um.

22. An object according to any of claims 14 to 21 in which the proof coating is

comprised of 0.1 wi% to 0.5 wi% of 2D nanomaterial platelets.

23. An object according to any of claims 14 to 22 in which the composite matrix is
comprised of one or more thermoset matrices, an unsaturated polyester resin, an
orthophthalic polyester resin, a terephthalic polyester resin, an Isophthdlic polyester
resin, a dicyclopentadiene polyester resin, a chlorendic polyester resin, a vinyl ester
resin, an epoxy resin, a cyanate ester, a bismaleimide, a urethane acrylate, a
phenolic, a furan or poly(furfuralalcohol), a polyimide, a benzoxazine and mixtures

and combinations thereof.

24. An object according to any of claims 14 1o 23 in which the second matrix is
comprised of one or more of crosslinkable resins, epoxy resin, a polyester resin, a vinyl
ester resin, acrylics, aminoplasts, urethanes, carbamates, alkyds, silicones, polyureas,
silicates, polydimethyl siloxanes, vinyl esters, unsaturated polyesters, phenolics, furans
or poly(furfurylalcohols), polyimides, bezoxazines and non-crosslinkable resins

mixtures.
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25. An object according to any of claims 14 to 24 in which the proof coating further

comprises a hardener,

26. An object according fo any of claims 14 to 25 in which the object is a mould for

use in the making of objects from composite materials,

27. A proof coating for use in the method of manufacture according to claims 1 to
13 or an object according to claims 14 to 26 characterised in that the proof coating
is comprised of 0.1 wit% to 0.5 wi% of graphene / graphific nanoplates of 6 to 14
layers of carbon atoms or graphite flakes with one nanoscale dimension and 25 to

35 layers of carbon atoms.

28. A proof coating according to claim 27 in which the second matrix is comprised
of one or more of crosslinkable resins, epoxy resin, a polyester resin, a vinyl ester resin,
acrylics, aminoplasts, urethanes, carbamates, alkyds, silicones, polyureas, silicates,
polydimethyl siloxanes, vinyl esters, unsaturated polyesters, phenolics, furans or

poly(furfurylalcohols), polyimides, bezoxazines and non-crosslinkable resins.

29. A proof coating according to any of claims 27 or 28 in which the proof coating

further comprises a hardener.

30. Use of a proof coating according to claims 27 to 29 in the method of

manufacture according fo claims 1 fo 13.
31. A kit comprising a quantity of a proof coating according to claims 27 to 30, and

instructions for use of that proof coating in the method of manufacture according to

claims 1 to 13.
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